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XEROPHYTISM IN THE SWAN RIVER DISTRICT.
By W. . Suevrox, BBSe,
(Kead onw 13th June, 1921.)

The term xerophyte is applied to planis eapable of {heiving
in s environment nnable to provide a normal plant with o
sillicieney ol suitable water.  Such plants may be Tonnd v guite
widely differing vegions,  1lot deserts, avetie, antaretie and alpine
lauds, wend swamps. beach or salt-lake aveas, all offer plants very
lhited supply of saitable water during the whole or a Tavge part
ol' the vear. The ice-bound portions of the earth have no liquid
waler available tor plants, while beachies, salt-lakes and swanps
ustally provide only water eharged with injurions snbstances.

The Western Australian bush is  cvowded with xerophytes.
Our rainy season plants must not be ncluded, however, Tor they
cither pass through the whole of their lives in the months of rain
or else lie dormant underground as bulbs, corms, rhizowes or
inbers during the season e whicll their acrial portions arve unable
to withstand the Lot drying influence of our sunnmer sun.

The xerophytic vegetation is of another type. 1t provides the
peruanent fora and comprises those plants which are able to with-
stand the whole round of the seasons for perhaps numy years,  lu
o Len, nine, and even eizht ineh vainfall belts, dense assemblages
ol plants ave found, heve and there rising to the dignity of Forests,
and 1he plants so met are all able to  flourish  throughout  the
monthis of the vear in which the precarvions replenisliment ol” water
supply is dependent ou oceasional  thunder showers. Foven  the
poorly vetentive sandy soils carry their eloaks of vegetation,

The seevet of 1his continned existence in such a forbudding
environment is revealed by a study of the morphology and anatomy
of the plants.  Numerous departures from norvmal strueture are
to be noted and these are concerned with (a) absorption. (h)
storage, and (e} loss of water.

With rezard to absorption, the root system 1s wsually Inghly
developed.  Sometimes it is the great depths of the soil which are
searched for water, while often an up-rooted gumn tree shows an
extended surface network of roots, eminently fitled to  absorh
rapidly fhe moisture from short summer storms.  In addition,
curiously modified hairs, capable of absorbing dew deposited on
the plant surfaces, are oceasionally to be seen.

Water storage tissues arve to he found in all parts of plants.
Pulbous roots sneh as those of Droseras, swollen stems of some
salt-bushes! and fleshy leaves of the “pig-face,’® all furnish

1. Salicornia Australis. 2. Mesembryanthemum Acqyuilaterale.
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examples. T many ol om xevophytes, (oo, the epidermal cells
are ol cousiderable size and contain an appreciable rveserve ol
water.  This is particularly noticcable in the “iee plant.”3

Clhiel” plant  activity, however, has been  directed towards
minmisiue franspirabion.  Loss ol waler s a0 soarce ol grave
danger 1o iost ot onr bhush plants. 1 the rale of suel Toss execeds
(hat at which absorpiion proceeds, the planl g foreed to draw on
s water veserves,  Should these become depleted, growing [ips
ol rools and shools lose power ol @rowth, droopmnz commences
aned sUUT Moether desiceation vesnlts e pernanent njury or death.
Bt franspivation is a necessay danger,  Ino plant nntvition, con-
struetive metabolism  demands af feast seven  soil constitnents.
These ean be obtained only in solution by the absorptive systew
ol the plant.  The continnous snpply ol these goil constifuents is
dependent, then, on the steady milow ol seil water.  Sinec the
water-holding capacity ol any plant as limited, it follows thaf {he
nninterrnpted entry ol digsolved minerals is dependent on provi-
sion hoing made for the eseape of waler from the plant swrlace.
Wirter Joss, fherelore, 18 neeessavy. L himnd  climates, where
evaporafion is exceedingly slow, certain plants (Tropacoluin majus
and Fuehsta) exlubii strnehnal  modifications whieh  allow the
extcittion ol water from delinitely placed  pores. fvn onr dry
sonson, however, hol dry aiv, renewed by alinost constant winds,
necolerates the vate of evaporation fo suceloan extent that even the
havdiest ol onr infroduced cavden plants needs the constant enre
and profection ol the gardener,

Normally, franspiration is nol permifted to take place over
(he whole avea of the plant. A walerprool euticle rvestriets i o
e stowata on the green portions, wnd in the corky vegions lenticels
are provided. Mo the lenticels ol our plants T have paid bat httle
altention.  They certainly are not prominent featwres and prob-
ably e poorly developed.  Moveover, it is o the neighbonrhood
ol oreen  surfaces (hat the franspiration  cuvrent brings  the
maderials regquived in the metabolism following on photosynthetic
aclivity,  Stomata are wmost numerons on leal” sielaces and fhere-
Fore 11 ix (o {he leaves of xerophytes that we look For the chiel
ovidenees ol moditiention.

| have scleeted at random the leaves ol a Tew ol our plants,
aud o study of stained seetions <Lows how their anafomy specially
enables (hem {o gnavd agaiust excessive loss ol wider vapour.

I, Banksta altenuada,
Plafe NV, 1Mo 1,0 shows the fyvpieally bifaetal strocture ex-
’ o ] ’ 1 ) . 0 10 g
Libited by a Fransverse seetion ol o leal of This plaut.  Stomata

«

3.0 Crvstallinam.
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are resiricted to the shaded nnderside, and there, free civenlation
ot awr is prevented by a dense laver of short, curly haivs, These
are present in such numbers as to give the lower surface of the
leat” a white colour.  Another xerophytie structuve is the layer of
mechanical (ibres mndevlying the apper epidermis.  These fibres
rewove the softer mesophyll tissues from the dry atmosphere and
give a noticeably hard textuve to the whole leat,

The redietion ol the softer tissnes from which evaporation is
liable to take place is characteristie of xerophytic plants, Their
replacement by sclerenchyma venders the vegetation harsh and
Lives o profuston of gpines, prickles and thorns.

Drocidra Floribunda.

Plafe NV, Fie. 2, shows a transverse section of o leal of this
plant.  On the under surface of each leaf there are numerous pores
leading into spactons llask-like cavities hollowed ont in the spongy
parenchyma, Stomata are restricted 1o the inner surfaces of these
cavilies. The remaining external smrfaces are protected by a thick
waterprool cutiele. As a resnlt, the stomata are not cxposed
diveetly to the sun's rays and the atr on to which thev open is
changed exceedingly slowly and soon becomes almosgt saturated
with water vapour,  Kvaporation tloongh the stomata, therefore,
12 greatly retavded. The efficieney of the syvstem is still further
enhaneed by numerous haws which arvise from (he epidermal eells
limng each cavity and which produce a plugeing effeet at the pore-
hke openmey.

The meehanieal tissnes of the leal are stromgly developed, a
layver of selevenchymatons fihres underlymg the epidermis, in-
creasing the distancee hetween the softer tissnes of the mesophyll
and the leaf swrface, This lessens the tendency lor evaporation to
ocenry, tempers the hrightness of’ the sunlicht and at the same time
malkes the leaves so havd that they feel like thin ehips of wood.

A slichtly econtradictory feainre s the lens-like appearance of
the epidermal cells overlying the groups of pahsade cells. It
would secin that they funclion in concentrating the light on the
assinilation Gissue heneath, but probably they serve chielly as water
reservoirs close 1o the reeions ol greatest photosynthetie aetivity.

Mo plila Lrandivaceae.

The next xerophyte to be wentioned s “twwmophila arundinacea,
Host (the Marvam Grass), examples of which may be found grow-
me close to the beach near Perth.  Although not an indigenons
plant, it 18 so well established as a natnrahsed alien that it 18 not
ont of place to mention 1t here. Thig grass [ first gathered with
other plants at the Oshorne Rifle Range. On examining the long



98

Imear Teaves later, T was surprised to find them tightly rolled into
the Torm of a straw, taperiug to a point. Transverse sections of
the leaves appeared as shown in Fig. A of Plate NVI.

On the upper surface of the leal are pronounced (lattened
ridges separated by furrows. A smaller more wedge-shaped ridge
divides each main furrow into two secondary furrows. The seefion
shows that the ridges are due {o girders of selerenchyma, one being:
formed alomg each vasceular bundle. The vaseular bundle exactly
veseibles that of maize. The mesophyll consists of a compact
parenchynia, sliehtly differentiated into columnar cells on  the
lower (ouler) snrface.  Intercellular spaces are practically waul-
mg. A small air cavity exists behind eachh stoma, but ne other
spaces are seen in a transverse seetion. There is therefure little
cell snrface exposed to an internal atinosphere and, consequently,
evaporation is Hwited. On the other hand, no cell is more than
three or at most four cells removed from the air cavity of a stoma
and so can obtain by dillusion any earbon dioxide vequired [lor
photosynthesis.  The epidermis of thie outer surface has a strongly
developed cuticle and the lens-like entargement ol epidermal cells
for hght concentration and water storage is well shown.

Chief interest, however, is centred abont the abnormal epider-
mis of the tmner surface of the leatt On the summits of the girder-
like ridges the epidermal cells ave small, frequently conical, or else
prodnced mio stout conteal hairs.  In the secondary furrows the
epidermal cells are enlarged into thin-walled sacs, often conieal, con-
taimng large waler reserves and with hases in elose contact with the
compact nesophyll,  Cuticle 18 bul slightly developed in the fur-
TOWS,

On excessive transpuration causing an undue loss of water,
the enlarged epidermal eclls (which we c¢an eall the “Curvature
Tissue') n the flurrows become less turgid, aud shrinking,
diminish the length of the epidernus stretehing across the Dirows,
The width ol the whole epidernug ol the wpper side ol the leaf 1s
dimimshed. At the same time the compaet photosynthetic meso-
phyll eontracts, water loss causing slhirtnkage of eells pot separated
by air spaces. Sinee Lthe ounter epidermis, protected and strength-
ened by ils tongh cuticle does not simitarly alter in dimension, a
curving takes place, each furrow and the whole of the inner sue-
Tace ol the leaf becoming wore concave.  Should the water
deficiency continue to inercase the furrows arve obliterated gradu-
ally by the approach of the side walls and the whole feaf s tightly
rolled.  Tn phicked leaves this change takes place wilh wreat
rapidity, enrvature being marked in five wminutes. This mdicates
that in the expanded position of the leal {ranspiration s rapid,
the plant by leaf movemeni being adapied to cither dry or wet
conditions. It is a plant well fitted for life in ane elimate of
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seasonal extremes.  Fig. A of Plate XV1. shows a leal partially
curved, while Fig. B is a more highly magnified view of the curva-
ture tissue lining a sceondary furrow,

The closing ol tlie furrows (into which the stomata open)
prevents cireulation of wir in the pit-like entrances to the stomats,
aud this end is further served by the interlocking of the stoul
hairs which grow in greatest profusion at the edges of the longi-
tudial vidges,  Finally, on rolling bemg completed, the furrows
themgelves open on the closed cavity contained hy the rolled leatl.
There s then a most striking and suecessiul attempt to proteet
the plant from excessive transpiration.

On the ehecked transpivation allowing the plant to make cood
by absorption the undue water loss, the eells of (he eurvature
tissue and the green mesophyll reeain their tnrgor and the leaf
imrolls.

Reference to the structure exhibited by an out leaf is informa-
tive with regavd to the orvigin of the specialised structures of the
niarrant grass leaf,

Leuf of Xwithorrhoee preissii,

The Jong hrittle, prismatic leaf of this plant is anatomically
divided 1nto two distinet zones.

The outer layer, shown as a narrow border i a transverse
seetion (Plale XVI1.} contains the eblorophyll-bearing cells and
mueh selerenchyma. T'his latter tissue forms girders, triancular in
section, rvunning in the direction of the length of the leaf, the
broad bases forming a vigid support for the epidermis. e
outermost layer of selerenchyma, one cell thick, is marked off from
the vemaming portion of this tissne by taking acid fuchsin stain
more feebly, and consequently stands out as a lieht line befween
the epidermal layer and the ecells situated more deeply. [t also
runs continuously, forming a conuecting link between neighbouring
girders  of  gelerenchyma.  The  chlorophyll-hearing  eclls  forn
colnmng of palisade fissue lying between the selerenchyma strands,
and are erowded with polyvezonal ¢hlovoplastids, In the {ransverse
section, the pahsade tissie appears as o series of seallops around
the margin of the leaf, each portion of it being so placed with
respect to the selerenchyma that the hght is mueh tempered. The
epidermig 1s composed of conical cells, the eavities being inuch
encroached npon by thickenings of the cell walls. A cuticle is
strongly developed.  The stomata arve well protected by clusiers
of bluut hair-like onterowths ot the epiderims. Another distinetive
feature is the lining of the stomatal cavity by a continnation of
the onter layer of selerenchyma mentioned above. In this region,
however, many of the fibres are irregnlarly formed and fissures
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appear between them. An interchange of gases between the ex-
ternal air and the pahlisade eclls is therefore permitted, bnt to a
restricted extent. In addition, the pahsade eells it compaectly
together, so the loss of waler vapowr wnst of necessity be slow,

The mner vegion of the leal contains large parvenchymalous
water-storing cells, but loss of water to the onter border is
restricted by the 1uterposition of a row of mechanical fibres. The
portion of the section within these fibres has a structure somewhat
similar to that ol a monocotyledonous stem., Vascular bundles
appear thronghont the section.  Ou exammnation it 1s seen that
they are not scattered indiserinminately, bul appear i morve or less
definite lities seen ronning laterally across Fig, A of Plate NXVII,
As 1 Zea mais, cach bundle 15 enclosed 1n a sheailt of mechanical
tissue. Within this are two distinet sets of xyviem cells forming a
“V' and almost meeting at the apex which is diveeted towards the
central parts of the leat. 'The ouler ends of the xylem sets enelose
the phloem, which 1s cleft in two by a median strand of
sclerenchyma,  The bondles nearvest the leal surface are tmper-
feetly formed, being in fact the ends of vascular strands wlueh
oceupy a more central position in a section at a lower level of the
leat. Two sneh bundles are shown in Fig, B, Plate NXVI1I, and
them the xvlem sets ave not well marked.  Fach Dbnndle 18 so
oriented that the phlocm is directed towards the nearest surface
of the leaf,

The chief xerophytic characters shown i the leaf structnre
of the Blackboy ave:—

(1) Water-storage iissnes in central portions of leaf,

(2) Prevention of execessive {ranspiration by

(a) limiting of stomata to strips of leal surface over-
lying the palisade eells:

(b) a thick eulicle;

(¢) removal of delicate parenchymatous cells from
epidermal layer Dby the interposition ol nuel
sclerenchymatons tigsue:

(d) Minimising water loss through stomata by blunt
hairg, narrow entranees, and an almost continuous
1:1_\_*(%1" ol woody fibres which separales fhe stomatal
cavity from the pavenchymatous cells below.

(3) The water distributing xylem elements of the vaseular
bundles are strougly developed.

Fach leaf examined shows some adaptation for water con-
servation. and thouel i many leaves the stractural features ave
very similar, it happens that now and neain some raver deviee 13
displayed, The origin of these features to whieh the plants owe
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their continued existence affords ground for most interesting
speenlation and 1s intimately conneeted with the history of our
portion of the Aunstraliun conltinent.

The tand sarface of south-west Australia is an old one, having
matntained its position dering earth changes which have cansed
other land massges to be raised above or submerged below the ocean
waters.  In addition, throngh a very great period of time, there
has been a countinned isolation from other land regions. As a
result, our flora (and fauna alse) has in lavge wmeasure been able
o maintaim a cerfain aihr of primitiveness,  Associations of she-
oaks,’ hlackboys,” banksias,t seemr to afford us elimpses of the
vevetation which has long since passed away from other porvtions
of the carth. (On the other hand it Las to be borne in mind that
others oft our plants—Ililies, ovchids, composiieae, ete., show the
satme shructnral development met with in other continents, but
these are annnals or have no aerial portions during the dry seasou.
In fael, althongh not xerophytes, then: hife histories are pevfectly
adapted to their elimatie enviromment.)  Bnt, nndistnrbed by alien
plant invasion, the local flora has been subject to Histurbing attacks
of ¢nite another nature. The great antiquity of onr land has en-
abled it (o experience profound climatic changes. Fven north in
the tropies we lind the records of past glaeial activity, but the
change which has done most to deterimine the present type of onr
flora has been a prolonged period of slow desiceation.  Physio-
eraphical evidence indicales that the major portion of our wheat
helts, now dependent for summer water on artificial storage of
the winter rains, once Fornted portion of the well watered valleys
of a hnge drainage system, the main river of which was a mighty
stream, estimated by sowe to have rvisen in the Mnrchison region
and to have enfered the sea at a coast line approximafing to our
present-cay south coust. 1t is probable that the old river levels
assisted lareely in the grading of the Great Sonthern Railway.
Apart from this, weakly streams such as the Chapman River have
a flow of waler quite incommensurate with their large roek-ent
vallevs, while other ancient river valleys are shown only by exposure
of fInviatile deposits such as those in the rallway eattimg near
Mullabvup.  Physwgiaphic evidence also shows that at least on two
and perbars on three occasions, after large land uphfts, drainage
syslems were able to reduce (e land surface Lo a peneplain at sea
evel.

The deduction followine these facts 1s that at some remote
{ime, the flora of a large part of Western Aunstvalia must have
been in eqnilibrinm with climatic conditions largely detevmined
by o plentiful water supply.  Such mesophytie and hygrophylous

- —_— ———————

4. Casuarina  Fraserinna. 5. Xanthorrhoa Preissii or X. Reflexa. 6. Commonly
Ranksin Menziezil,
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plants annst have mcluded the ancestors of the present day species,
and probably also other tyvpes, the descendants of wlnel have be-
come extmef. Fossils from portions ot our inland South-West and
Great Southern areas have proved to be remaing of Laurineac—
cnmmnon-like plants—which almost certainty lived in o moist
{ropical or sub-tvopical climate. MHorizons of coal measures, parily
lost by denudation, are being exposed over inereasing areas, and
these, too, firnish some evidence of ancient (loras and euviron-

ments,

On the living materials (probably the ehromosomes in particu-
lar) of the ancestors ol our xervophytiec plants, drying elimatic con-
ditiony exerted a new set ol stnmuh. The development of' certain
characteristies met with repression whilst others, so checked by
the old ovder of condifions thal {hey were not able to be evidenced
at all, slowly made their appearance owing to either the stimula-
tion or lack of repression of the new exterunal envirommental
Tactors,

In some stances, doubtless, the changes induced  the plants
were not benelicial,  The resultant siale of a plant so modified
would leave it to adjnst itselt’ to changing conditions wiili no
means for so doing.  In other cases, the ehanges may have been
imnuical, with the result that necessavy funetions conld he earvied
on but imperfectly.  Whichever the case, changes being innneal
or merely Immaterial, the effect wonld be evidenced in a retarded
rate of reprodneiion, natural selection ultumately leading to ex-
tinction of the plant in vewions of appreciable envirommental
change,

1t 12 certain that i the eases of at least some of the aucestors
of our xerophytic plants, benelieial alteration of charvacterisiies lol-
lowed wodification of envivonment,  Bofon, advaneing the adea ol
variation of species, and Krasmus Darwin, of the inheritance of ae-
gquired eharacters, tvst led wodern thonght towards the great trnth
of proeressive evolution.  In the light of thiz fruth, we may helieve
that here in this State, throngh very many hundreds of generations,
progressive change of strueture Tollowed  the  eradually changing
water relationship. Sueh ) vogressive modifiecation, established in the
cases ol many oreanising, s capable of effecting quite drastie strue-
fural alteration withim that portion ol geotogical t1mie to whieh fos-
sils give ns reference, and sueh chanze is almost certainly vesponsihle
for meh of the specialized anatomy and morphology ol onr xcro-
phvtes.

Some ol the plants actually indicate in the individuat the pro-
gressive development of {heir race.  The tirst leaves of seedlinas,
diifering tfrom those of the mainre plant, probably resemble the or-
dinary (ohage leaves of vemote auncestors.  In ihe ease of waltle
seedlings, it may be noliced that the first leaves are Dipinnale, like
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{hose of a tyvpical acacia. Those formed next show some reduetion in
the snrface area of the small leallets, while o compensating expansion
ol' the leal stalk euables phoiosynthetic activity {o be waintained,
Lastly, foliar growths consist of expanded leal-stalks only, no trace
ol the aeacia-like leallots boing displaved, We here see each mdividnal
climbing its 2enealogieal tree, showing clearly a progressive redne-
tion ol Jeaf surtace, which must have aecompauied the growing
aridity of environment.

It scems, then, that external [aefovs are able to alteet the hody
tissnes.  These, in their turn, st inlhience {ke metabolisn of geriu
plasm and so eause variation [ront generalion to generation.

A Darwinian progressive variation such as that sugeested above
Jdoes not exhaust possible explanation ot the oriein of xerophytic
struciures.  Change of external  conditions, or wule interspecific
crossings, nmay eanse changes in number, Mmetion or chemieal eom-
position of chromosomes or more weneral changes in the protoplasi
ol a cell or cell nueleas. The progeny of plants so disturbed exhibits
abrupt and distinet characler changes, not wholly explainable by
any regronping ot old characters. The eventng pwimvose, Oenothera
famarekiaona, carvied I'rom the New World to the Old, was thrown
by the change info some state of nuelear instability.  Three varicties
appeared, each breeding true.  Variely gigas has twenty-eight chro-
mosomtes instead of the normal fourteen, and has an accompanying
structural characteristic, a creatly mereased size. Vaviely semigigns
exhibits the triploid number of chromosomes, whilst varety lata
las fifteen. Toviremmental change has been accompanied by nuelear
disturbance, an outward sigu of which is the changed strueture of
1he individual,

Luther Burbank, expernmenting in specilic plant c¢rosses, pro-
duecd entively new varvieties ol plants.  The union of species of
dewberrvies and raspberries resnlted in the primus and phenomenal
bervies—finits with new size, colony, texture, and taste characters.
These proved to hreed trie. The plumeot, a evoss between plums and
an apricot, does not appear to have become fixed.

In nature, combinations of eircumstances arve known to produce
mutants.  Darvwin, calling them “sports,” attached too little unpori-
ance fo them in his view of biolozical evolution, wiile De Viies,
passing to the other extreme, held ihat evolution had progressed
golely throneh their mstramentality.  Both views have proved na-
row.  Nerophytes have developed mmoeach way, and, should a con-
pete suite of Western Austrahian lossils ever be available, sowme
plants will be traceable, step by step, back to their hygrophilous
ancestors, whilst others will prove to have assumed dronght-resistant
characters in an abrupt manner.

One further phase of xevophytism remains to he menhioned, and
that 15 its velationship with plant parasitism. A profusion of cassy-
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thas, the Westralian Cheistmas Tree,® the Sandalwood Tree,” the
Quandong, ' and Australion Mistletoes, 2! all make ony hush a verit-
able holanie cavden of parasiic plants,

Thig plentitude of parasites i one xcrophyiic plant assemblaces
1s wortly of note. H may be that the parasitie habit s as moeh (or
perhaps morve) dne fo the andity of environent az to the stimnbus
ol mirogen search.  The emphasis as stll further removed From the
nifrogen-seeking stunnling when if 15 vemembered (hat in Westralian
soils the esseniial soil constituent, present in minimum awmount s
pliosphorus—mnotl mirogen.  Of course H may be shown that many of
the parasites vemove mirogen contatning compounds from their hosts,
hat {his, though now of great nuportance to the parasite, may be
quile a secondary phase of the habil.,

Again, v some instances, it may he noficed that a eassviha puts
ont hanstoria at places which are not in contact with any host.  The
parasitic attack nmst in these cagses be an act mnafe in the parasite
and not dependent on external stinmlns,  With evidence of sneh a
change having heen accomnplished, 1t does not seem vight to aseribe
the orgin of parasilic habits (o nitrogen-seeking stuply hecause a
pavasite may bhe shown fo devive nitrocen from s host.

Tlms, although nsually reearded only in s nitvogen relation-
ship, plant parastism o in Western Aostralia possibly oviginaled as
a modilieation eapable of admsting some disparity hetween water
ahsorption and water Toss.  The seaning of nitrocen would he at
ivsi o non-essential concomitant ol sneeessful attempts to secare
water from better provided neighbours, and the highly speeialised
parasiles exhibit the nlthwate developments of a trend of evolufion
which originaled in some stinmlns of water velationship,

eferenees to plales,

! ~ slomatal cavily.

CUT — enevatbire tissne,

Cu. cuticle.,

I, = epidermis,

GO, onavd cells

1. == hairs.

I = dens-like eprdermal eells.
A, nesophytl cells,

M.P. - palisade mesophyll.
M.S. spongy mesophyll,

Se. = oselerenchyma.

S secondary furrows,
S0 = stomatal pit,

V.B. vasenlar hondle,

W.o water-storing parenchyma,
5. cutrimee 1o firrow,
Y.  air above leaf becoming enclosed by rolling.
9. fibres nndervlying epidermis. (hn Plate NV Inyer is almaosi
continnous helow stomata.)
1Mt = fibres sorrovwding watev-storaee {iseus,
- 8, Nnytsia Floribund:. 9, Pusanus Sphad s, ., Masanus Acenminntus,

11. Torantbacea.
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Plate NV, No. 2.—Leaf of Dryandra Flovibunda,
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Plate XVI.—Leaf of dmmophila Arundinacea.
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